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CHIP AND DEFECT TOLERANT METHOD 
OF MOUNTING SAME TO A SUBSTRATE 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

The present application claims the bene?t under 35 USC 
119(e) of prior US. Patent Application Ser. No. 60/343,218 
to Richard Norman, ?led on Dec. 31, 2001 noW abandoned 
and incorporated by reference herein. 

FIELD OF THE INVENTION 

The present invention is related to integrated circuits and, 
more particularly, to methods for placing an integrated 
circuit onto a substrate, such methods being tolerant of 
defects in the integrated circuit. 

BACKGROUND OF THE INVENTION 

In the electronics industry, there exist various Ways of 
mounting a semiconductor body containing an integrated 
circuit onto a substrate such as a circuit board. For instance, 
it is common to ?rst package the semiconductor body as a 
“chip”, and then to attach the packaged chip to the substrate. 

One common technique for fabricating a packaged chip 
involves placing the semiconductor body in contact With a 
redistribution layer, Which rearranges the dense array of 
contact points on the semiconductor body in such a Way that 
they are more easily accessible from the external World via 
a set of “pins”. The electrical connection betWeen the 
contact points of the redistribution layer and the contact 
points of the semiconductor body is commonly achieved by 
Wire-bonding or ?ip-chip techniques. The pins are manu 
factured in such a Way that they can easily engage With 
complementary contacts on the circuit board. Accordingly, 
connections betWeen the pins of the packaged chip and the 
contacts on the circuit board can be achieved by Way of 
bonding (soldering) or by providing releasable frictional 
connectors. 

Typically, the substrate onto Which the packaged chip is 
placed includes functional units that are designed to interact 
With functional units on the integrated circuit. Since each pin 
of the chip leads to a corresponding functional unit of the 
integrated circuit, and since each contact of the substrate 
leads to a corresponding functional unit of the substrate, 
there is conventionally only a single orientation in Which the 
package can be placed vis-a-vis the substrate so that the 
desired interaction betWeen the functional units is achieved. 

HoWever, during manufacture of an integrated circuit, the 
integrated circuit is formed may be affected by a defect. This 
defect may occur in a key region of the integrated circuit and 
thus it is possible that one or more of the functional units on 
the integrated circuit Will be defective. As a result, the 
functional units of the substrate Which are uniquely associ 
ated With the defective functional unit(s) of the integrated 
circuit prevent the desired overall functionality of the chip 
from being achieved. Under such circumstances, the chip 
becomes useless and needs to be discarded. 

It should therefore be apparent that in a conventional 
chip-to-substrate assembly process, it may be necessary to 
go through several integrated chips until one With Zero 
defective functional units is found, at Which point the 
desired functionality of the chip can be realiZed upon 
assembly. A similar problem also arises in other manufac 
turing techniques Whereby the semiconductor body is placed 
directly onto a circuit board. Clearly, procedures in Which 
integrated circuits are discarded are extremely costly and 
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2 
Wasteful, especially since the discarded integrated circuits 
may in actuality still contain multiple non-defective func 
tional units. 

SUMMARY OF THE INVENTION 

It has been recogniZed that many types of integrated 
circuits, such as gate arrays, crossbars, memories, etc., 
contain multiple functional units that have a similar or an 
identical architecture. By “architecture” of a functional unit 
is meant the physical arrangement of circuit elements asso 
ciated With the functional unit. In some cases, full-mesh 
interconnectivity is provided amongst a set of the functional 
units, While in other cases, no connections are provided 
betWeen any of the functional units. Additionally, in some 
instances, different functional units may assume different 
functional roles by virtue of being programmable. In any 
event, for many types of integrated circuits, different func 
tional units are often interchangeable. The present invention 
exploits this interchangeability to provide a method of 
assembling a chip that results in less overall Wastage of 
integrated circuits. 

Speci?cally, a substrate is provided With a plurality of 
regions, at least one of Which is operationally redundant. The 
integrated circuit is tested for defects and, if a functional unit 
is found to be defective, then the integrated circuit is 
oriented (e.g., rotated, translated or a combination of a 
translation and a rotation) With respect to the substrate such 
that the defective functional unit registers With the opera 
tionally redundant region of the substrate. A functional 
association is then formed betWeen the remaining regions of 
the substrate and the non-defective functional units of the 
integrated circuit. Such functional association may be 
achieved by connecting each pair of unit and region. In this 
Way, an integrated circuit With defective functional unit need 
not be discarded if the defective functional unit is made to 
register With the operationally redundant region of the 
substrate. 

Therefore, the invention may be summariZed according to 
a ?rst broad aspect as a chip assembly, including a body of 
semiconductor material including an integrated circuit. The 
integrated circuit has a plurality of externally communicat 
ing functional units, at least one of Which is defective. The 
chip assembly also includes a substrate on Which the body 
of semiconductor material is mounted. The substrate has a 
plurality of regions, at least one of Which is operationally 
redundant. The body of semiconductor material is posi 
tioned on the substrate such that each externally communi 
cating functional unit other than the externally communi 
cating functional unit that is defective is functionally 
associated With a respective one of the plurality of regions 
other than the region that is operationally redundant. 

According to a second broad aspect, the present invention 
may be summariZed as a combination of a body of semi 
conductor material and a substrate for receiving the body of 
semiconductor material. The body of semiconductor mate 
rial has an integrated circuit having a plurality of externally 
communicating functional units, at least one of Which is 
defective. The substrate has a plurality of regions, at least 
one of Which is operationally redundant. The body of 
semiconductor material is capable of acquiring a ?rst posi 
tion and a second position on the substrate. In the ?rst 
position, each externally communicating functional unit 
faces a ?rst respective one of the plurality of regions, the 
externally communicating functional unit that is defective 
facing the region that is operationally redundant. In the 
second position, each externally communicating functional 
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unit faces a second respective one of the plurality of regions, 
the externally communicating functional unit that is defec 
tive facing a region that is other than the region that is 
operationally redundant. 

The present invention may be summariZed according to a 
third broad aspect as a method of mounting a body of 
semiconductor material to a substrate. The method includes 
testing the integrated circuit for the presence of an externally 
communicating functional unit that is defective. If a defec 
tive externally communicating functional unit is found, the 
method further includes mounting the body of semiconduc 
tor material on the substrate such that the defective exter 
nally communicating functional unit registers With the 
region that is operationally redundant. 

According to a fourth broad aspect, the invention may be 
summariZed as a method of positioning a body of semicon 
ductor material With respect to a substrate Which includes 
testing the integrated circuit for the presence of a externally 
communicating functional unit that is defective and, if a 
defective externally communicating functional unit is found, 
orienting the body of semiconductor material on the sub 
strate such that the defective externally communicating 
functional unit overlies the region that is operationally 
redundant. 

The present invention may be summariZed according to a 
?fth broad aspect as a method of positioning a body of 
semiconductor material With respect to a marker positioning 
device. The body of semiconductor material includes an 
integrated circuit having a plurality of externally communi 
cating functional units. The method includes testing the 
integrated circuit for the presence of a externally commu 
nicating functional unit that is defective. The method further 
includes applying a marker to a surface of the semiconductor 
body. According to this ?fth broad aspect, if a defective 
externally communicating functional unit is found, the body 
of semiconductor material needs to be oriented With respect 
to the marker positioning device prior to application of the 
marker in such a Way that the marker, When applied, 
occupies a pre-determined orientation With respect to the 
defective externally communicating functional unit. 

These and other aspects and features of the present 
invention Will noW become apparent to those of ordinary 
skill in the art upon revieW of the folloWing description of 
speci?c embodiments of the invention in conjunction With 
the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings: 
FIG. 1 shoWs a substrate capable of accommodating an 

integrated circuit and having an operationally redundant 
region, in accordance With an embodiment of the present 
invention; 

FIG. 2 shoWs a rectangular body of semiconductor mate 
rial having a plurality of externally communicating func 
tional units; 

FIG. 3A shoWs a rectangular body of semiconductor 
material having a defective functional unit and about to be 
overlaid onto the substrate of FIG. 1; 

FIG. 3B shoWs the body and substrate of FIG. 2 With the 
body rotated so that the defective functional unit overlies the 
operationally redundant region; 

FIG. 4 shoWs a substrate capable of accommodating an 
integrated circuit and having an operationally redundant 
region, in accordance With another embodiment of the 
present invention; 
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4 
FIG. 5A shoWs a rectangular body of semiconductor 

material having a defective functional unit and about to be 
overlaid onto the substrate of FIG. 4; 

FIG. 5B shoWs the body and substrate of FIG. 4 With the 
body rotated so that the defective functional unit overlies the 
operationally redundant region; 

FIG. 6 shoWs a substrate capable of accommodating an 
integrated circuit and having a operationally redundant 
region, in accordance With yet another embodiment of the 
present invention; 

FIG. 7A shoWs a circular body of semiconductor material 
having a defective functional unit and about to be overlaid 
onto the substrate of FIG. 6; 

FIG. 7B shoWs the body and substrate of FIG. 6 With the 
body rotated so that the defective functional unit overlies the 
operationally redundant region; 

FIG. 8 shoWs a substrate capable of accommodating an 
integrated circuit and having a operationally redundant 
region, in accordance With still another embodiment of the 
present invention; 

FIG. 9A shoWs a rectangular body of semiconductor 
material having a defective functional unit and about to be 
overlaid onto the substrate of FIG. 8; and 

FIG. 9B shoWs the body and substrate of FIG. 8 With the 
body translated so that the defective functional unit overlies 
the operationally redundant region. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

With reference to FIG. 1, there is shoWn a substrate 10 
having a bonding area 16 onto Which a body of semicon 
ductor material, e.g., an integrated circuit, is to be mounted. 
Suitable substrates include a circuit board, a redistribution 
layer, a dielectric ?lm and any other material currently or 
prospectively used as a substrate for a semiconductor mate 
rial. The bonding area 16 includes a plurality of regions. At 
least one of the regions, shoWn in this case as a single region 
at 162, is operationally redundant. By “operationally redun 
dant” it is meant that either (1) it does not contribute to the 
overall processing functionality of the chip assembly formed 
by application of the integrated circuit to the substrate 10 
Within the bonding area 16 or (2) it can contribute to the 
overall processing functionality of the chip assembly 
although it is not necessary for region 162 and the circuitry 
connected to it to be in use. MeanWhile, hoWever, the 
operationally redundant region 162 may nonetheless be 
relied upon to provide connect non-operationally-redundant 
regions 164 of the substrate 10 With an environment external 
to the integrated circuit. 
The environment on the substrate 10 to Which a mounted 

integrated circuit eventually connects can include substrate 
circuitry 12 that may interface to an off-substrate environ 
ment via a set of connectors (not shoWn). In the illustrated 
embodiment, access to the non-operationally-redundant 
regions 164 of the substrate 10 is provided by a single 
substrate connector 14 that is connected betWeen the sub 
strate circuitry 12 and the operationally redundant region 
162 of the substrate 10. Thus, for the purposes of this 
example, it is assumed that the operationally redundant 
region 162 of the substrate 10 continues to provide connec 
tivity upon mounting of an integrated circuit. HoWever, in 
other examples (see FIG. 4), the reverse is true, the non 
operationally-redundant regions 164 of the substrate are 
connected directly to the substrate circuitry 12 Without 
passing through in the operationally redundant region 162. 
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Both situations illustrate non-limiting example embodi 
ments falling Within the scope of the present invention. 

With reference to FIG. 2, there is shoWn a body of 
semiconductor material 20, e.g., an integrated circuit, com 
prising a plurality of externally communicating functional 
units 22, also termed “cells” in some contexts. By “exter 
nally communicating functional unit” is meant a unit of the 
integrated circuit 20 that is exposed to the external World and 
that can communicate With a region of the substrate 10 that 
is associated With it. This excludes parts of an integrated 
circuit 20 Where such part is functionally enclosed by the 
rest of the circuit, such that the part does not exchange 
signals directly With the substrate 10. 

The cells 22 are interchangeable. Thus, the cells 22 may 
be identical from an architectural point of vieW. In some 
embodiments of the invention, each of the cells 22 may be 
a stand-alone entity and none of the cells 22 are intercon 
nected. In other embodiments of the invention, such as the 
one shoWn in FIG. 2, the cells 22 are interconnected to one 
another by an interconnect pattern 30. The interconnect 
pattern 30 may include a set of internal connectors 28 (i.e., 
for establishing connections betWeen the cells 22) and a set 
of external connectors 26 (i.e., for establishing connections 
betWeen the cells 22 and the substrate 10). The interconnect 
pattern 30 may be structured as a bus for connecting the 
internal and/or external connectors to one another. It should 
be understood that for some integrated circuits 10, such as 
a programmable gate array or a microprocessor array, each 
cell 22 performs a unique function although the architecture 
of each cell is similar or identical. 

Any given subset of the cells 22 may acquire a defect 
during the manufacturing process. This subset may include 
a single cell or more than one cell. As Will noW be shoWn in 
greater detail, the present invention alloWs tolerance of 
defects in any or all cells occupying an area of the integrated 
circuit 20 that can be as large as the area of the operationally 
redundant region 162 of the substrate 10. Thus, in the case 
of the substrate 10 of FIG. 1 and the integrated circuit 20 of 
FIG. 2, up to one defective cell can be tolerated. This, 
hoWever is only an example and designs that can tolerate 
more than one defective cell are Within the scope of the 
invention. 

With reference to FIG. 3A, there is shoWn the integrated 
circuit 20 of FIG. 2 in preparation for being laid onto the 
substrate 10 of FIG. 1. The integrated circuit 20 is tested for 
the presence of a defect by any suitable technique, including 
such techniques knoWn to those of ordinary skill in the art. 
As a result, let it be assumed that a cell 22D Was found to 
be defective. As can be seen from FIG. 3A, the defective cell 
22D occupies an area of the integrated circuit 20 that is no 
greater than the operationally redundant region 162 of the 
substrate 10. HoWever, simply mounting the integrated 
circuit 20 onto the bonding area 16 of the substrate 10 in the 
orientation shoWn in FIG. 3 Will result in the substrate 
connector 14 connecting to a non-defective cell (in 
particular, cell 22C). MeanWhile, the defective cell 22D Will 
occupy part of the non-operationally-redundant region 164 
of the substrate and hence Will prevent the integrated circuit/ 
substrate combination from being fully functional. 

To solve this problem, an embodiment of the present 
invention, illustrated in FIG. 3B, provides for rotation of the 
integrated circuit 20 such that the defective cell 22D overlies 
the operationally redundant region 162 of the substrate 10. 
Thus, the defective cell 22D is made to register With the 
operationally redundant region 162 of the substrate. Adirect 
signal transmission channel can then be provided between 
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6 
the integrated circuit 20 and the substrate 10. This may take 
the form of standard contact elements used to achieve 
electrical contact betWeen cell 22D and the substrate con 
nector 14. By Way of example, the signal transmission 
channel can be implemented by electrical conductors (e.g., 
traces, pads, etc.) or optical links. 

In this Way, the substrate circuitry 12 has access to the 
non-defective cells 22A, 22B, 22C through substrate con 
nector 14 and defective cell 22D. More generally, it can be 
said that the non-defective cells 22A, 22B, 22C are func 
tionally associated With the non-operationally-redundant 
region 164 of the substrate 10. Conversely, one can de?ne 
the operationally redundant region 162 of the bonding area 
16 as the portion of the bonding area 16 that is not func 
tionally associated With a non-defective cell. 

The above-described embodiment has been described in 
the context Where the substrate 10 is a circuit board and the 
integrated circuit 10 is a pre-packaged chip. Thus, the 
present invention is seen to have advantages Where a chip is 
tested prior to being connected to a circuit board and, if the 
defects are concentrated to Within a region of the chip no 
bigger than the operationally redundant region of the bond 
ing template, the chip is oriented until the defective cell(s) 
face the operationally redundant region of the substrate. 
Af?xing of the chip to the substrate may then take place. 

Nevertheless, the present invention is applicable to situ 
ations in Which testing for defects is performed at the chip 
manufacturing facility. Upon identifying a defective cell or 
cells, the chip may be oriented and a marker placed on the 
chip in such a Way as to uniquely identify the location of the 
defective cell or cells Within the chip. For example, a logo 
having a knoWn orientation can be printed on the chip, With 
the chip and/or the logo print head device rotated prior to 
printing so that the orientation of the logo uniquely speci?es 
in Which region the defective cells, if any, are located. 
Hence, upon assembly of the chip to the circuit board, one 
can ensure that the defective cells are being properly posi 
tioned With respect to the operationally redundant region(s) 
of the bonding area by positioning the chip in such a Way 
that a predetermined orientation of the logo is attained. 

It should also be noted that in some embodiments, the 
substrate 10 may be implemented as a redistribution layer 
de?ning an operationally redundant region. A re-orientation 
of the integrated circuit in the above-described manner is 
effected prior to placement of the integrated circuit in 
contact With the redistribution layer. 

In the above embodiments, the defective cell 22D is 
assumed to be capable of providing connectivity despite any 
functional defects it may contain. In other embodiments of 
the present invention, this might not be the case. For 
example, With reference to FIG. 4, there is shoWn an 
embodiment of the present invention Wherein the operation 
ally redundant region 462 of the substrate 410 occupies a 
loWer right-hand quadrant of the bonding area 416, and 
Wherein connectors 414A, 414B, 414C are provided 
betWeen the substrate circuitry 412 and the region of the 
substrate 410 that is non-operationally-redundant, this being 
region 464. In the embodiment of FIG. 4, as in the embodi 
ment of FIGS. 1—3, the non-operationally-redundant region 
464 of the substrate is to be functionally associated With 
non-defective cells. 
With reference to FIG. 5A, there is shoWn an integrated 

circuit that contains a defective cell 422A in the top left-hand 
quadrant, Whereas the operationally redundant region 462 of 
the substrate 410 is in the loWer left-hand quadrant of the 
bonding area 416. Thus, the integrated circuit 420 (or the 
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substrate 410) needs to be rotated so that the defective cell 
422A overlies the operationally redundant region 462 of the 
substrate 410. To this end, FIG. 5B shoWs the situation in 
Which the integrated circuit 420 has been rotated so that the 
defective cell 422A noW overlies the operationally redun 
dant region 462 of the substrate 410. 

Reference is noW made to FIG. 6, in Which there is shoWn 
a substrate 610 With a bonding area 616 that is circular. The 
bonding area 616 includes a plurality of regions, of Which 
region 662 is operationally redundant and region 664 is 
operational. In this embodiment, the regions are sectors of 
the circularly shaped bonding area 616. Connectors 
614A—614G are provided betWeen substrate circuitry 612 
and the region of the substrate 610 that is non-operationally 
redundant, this being region 664. 

In FIG. 7A, there is shoWn an integrated circuit 620 that 
contains a defective cell 622F in the south-south-West sector, 
Whereas the operationally redundant region 664 of the 
substrate 610 corresponds to the north-north-east sector of 
the bonding area 616. Thus, the integrated circuit 620 needs 
to be rotated so that the defective cell 622F may overlay the 
operationally redundant region 662 of the substrate 610. 
Accordingly, FIG. 7B shoWs the situation in Which the 
integrated circuit 620 has been rotated so that the defective 
cell 622A noW indeed overlies the operationally redundant 
region 662 of the substrate 610. 

Another alternative embodiment of the present invention 
is shoWn in FIG. 8. In this case, translation, rather than 
rotation, of the integrated circuit. Of course, both a combi 
nation of translational and rotational motion is also Within 
the scope of the present invention. In the speci?c case of 
FIG. 8, the bonding area 816 includes a plurality of regions, 
of Which region 862 is operationally redundant. Another 
region 864, consisting of tWo portions separated by region 
862, is non-operationally-redundant. It should be understood 
that the operationally redundant region 862 may be located 
at an extremity of the bonding area 816. Region 862 and the 
tWo portions of region 864 occupy adjacent positions Within 
the bonding area 816. Connectors are provided betWeen the 
substrate circuitry 812 and the region of the substrate that is 
non-operationally-redundant, namely region 864. It is noted 
that the bonding area 816 may be purposefully designed to 
be larger than the integrated circuit that it is intended to 
accommodate. 

In FIG. 9A, there is shoWn an integrated circuit 920 that 
contains a defective cell 922C at a right-hand extremity, 
Whereas the operationally redundant region 862 of the 
substrate is in a centrally disposed location of the bonding 
area 816. Thus, the integrated circuit 920 needs to be moved 
(translated) toWards the left so that the defective cell 922C 
can overlay the operationally redundant region 862 of the 
substrate 810. Accordingly, FIG. 9B shoWs the situation in 
Which the integrated circuit 920 has been rotated so that the 
defective cell 922C noW overlies the operationally redun 
dant region 862 of the substrate 810. The other cells 922A, 
922B occupy part of the operational region 864 of the 
substrate 810. 

In the above embodiments, the operationally redundant 
region is ?xed With respect to the substrate. HoWever, it is 
to be understood that the present invention also applies to 
cases in Which the physical manipulation of the chip or 
substrate can be reduced by providing dynamic re-location 
of the operationally redundant region. For instance, it is 
Within the scope of the present invention to provide a 
sWitching unit as part of the substrate circuitry, for control 
ling Which of the regions is the operationally redundant one. 
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From the above, those skilled in the art Will appreciate 

that the body of semiconductor material is capable of 
acquiring several different positions on the substrate. In a 
?rst position, a defective cell faces the operationally redun 
dant region, While in a second position, the defective cell 
does not face the operationally redundant region. In other 
cases, the body of semiconductor material is capable of 
acquiring N possible positions on the substrate, Where N 
corresponds to the number of cells. 

In various example embodiments of the present invention, 
the integrated circuit may be made from a material such as 
silicon, germanium, gallium arsenide and any combination 
thereof, among other materials currently or prospectively 
knoWn. The integrated circuit may also be implemented on 
a Wafer of such material. 

In various other embodiments of the present invention, a 
certain number of other cells may be required in addition to 
those that are interchangeable. In such a case, defects among 
mandatory cells might not be tolerated. HoWever, defects 
amongst the interchangeable cells are tolerated in the above 
described Way, alloWing a reduction in the number of 
integrated circuits that need to be discarded. 

While speci?c embodiments of the present invention have 
been described and illustrated, it Will be apparent to those 
skilled in the art that numerous modi?cations and variations 
can be made Without departing from the scope of the 
invention as de?ned in the appended claims. 
What is claimed is: 
1. A chip assembly, comprising: 
a. a body of semiconductor material including an inte 

grated circuit, said integrated circuit having a plurality 
of externally communicating functional units, at least 
one of said externally communicating functional units 
being defective; 

b. a substrate on Which said body of semiconductor 
material is mounted, said substrate including a plurality 
of regions, at least one of said regions being operation 
ally redundant; 

c. said body of semiconductor material being positioned 
on said substrate such that each externally communi 
cating functional unit other than the externally com 
municating functional unit that is defective is function 
ally associated With a respective one of said plurality of 
regions other than the region that is operationally 
redundant. 

2. A chip assembly as de?ned in claim 1, Wherein each 
functional unit faces a respective one of said plurality of 
regions and Wherein the externally communicating func 
tional unit that is defective faces the region that is opera 
tionally redundant. 

3. A chip assembly as de?ned in claim 2, further com 
prising a plurality of discrete signal transmission channels, 
Wherein each discrete signal transmission channel function 
ally associates a respective one of the externally communi 
cating functional units to a respective one of said plurality of 
regions. 

4. A chip assembly as de?ned in claim 3, Wherein said 
chip is free of a discrete signal transmission channel func 
tionally associating the externally communicating functional 
unit that is defective to the region that is operationally 
redundant. 

5. A chip assembly as de?ned in claim 4, Wherein at least 
some of said discrete signal transmission channels include 
electrical conductors. 

6. A chip assembly as de?ned in claim 5, Wherein the 
externally communicating functional units have an identical 
architecture. 
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7. A chip assembly as de?ned in claim 6, Wherein each 
region other than the region that is operationally redundant 
includes a plurality of contact elernents connected to a 
respective discrete signal transmission pathWay. 

8. A chip assembly as de?ned in claim 1, said substrate 
being a printed circuit board. 

9. A chip assembly as de?ned in claim 1, further corn 
prising a marker disposed on said semiconductor body, 
Wherein said operationally redundant region is in a pre 
determined orientation With respect to said marker. 

10. A chip assembly as de?ned in claim 9, Wherein said 
rnarker includes a printed logo. 

11. A chip assembly as claimed in claim 1, Wherein said 
substrate includes circuitry for selecting Which region of the 
substrate is an operationally redundant region. 

12. In combination: 

a. a body of semiconductor material including an inte 
grated circuit, said integrated circuit having a plurality 
of externally cornrnunicating functional units, at least 
one of said externally cornrnunicating functional units 
being defective; 

b. a substrate for receiving said body of semiconductor 
material, said substrate including a plurality of regions, 
at least one of said regions being operationally redun 
dant; 

c. said body of semiconductor material being capable of 
acquiring a ?rst position and a second position on said 
substrate; 

d. Wherein, in said ?rst position, each externally commu 
nicating functional unit faces a ?rst respective one of 
said plurality of regions, the externally cornrnunicating 
functional unit that is defective facing the region that is 
operationally redundant, and 

e. Wherein, in said second position, each externally corn 
rnunicating functional unit faces a second respective 
one of said plurality of regions, the externally commu 
nicating functional unit that is defective facing a region 
that is other than the region that is operationally redun 
dant. 

13. A combination as de?ned in claim 12, Wherein said 
body of semiconductor material is capable of acquiring at 
least N possible positions on said substrate, Where N cor 
responds to the number of externally cornrnunicating func 
tional units in said plurality of externally cornrnunicating 
functional units. 

14. A combination as de?ned in claim 13, Wherein said 
body of semiconductor material is movable from one posi 
tion to another on said substrate by rotation. 

15. A combination as de?ned in claim 13, Wherein said 
body of semiconductor material is movable from one posi 
tion to another on said substrate by translation. 

16. A combination as de?ned in claim 12, Wherein the 
externally cornrnunicating functional units have an identical 
architecture. 

17. A combination as de?ned in claim 12, Wherein the 
externally cornrnunicating functional units are structurally 
interchangeable. 

18. A method of mounting a body of semiconductor 
material to a substrate, the body of semiconductor material 
including an integrated circuit having a plurality of exter 
nally cornrnunicating functional units, the substrate includ 
ing a plurality of regions, at least one of the regions being 
operationally redundant, the method comprising: 

a. testing said integrated circuit for the presence of an 
externally cornrnunicating functional unit that is defec 
tive; 
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b. if a defective externally cornrnunicating functional unit 

is found, mounting said body of semiconductor mate 
rial on said substrate such that the defective externally 
cornrnunicating functional unit registers With the region 
that is operationally redundant. 

19. A method as de?ned in claim 18, comprising estab 
lishing a discrete signal transmission channel betWeen each 
externally cornrnunicating functional unit other than the 
defective externally cornrnunicating functional unit and a 
respective region that is other than the region that is opera 
tionally redundant. 

20. Arnethod as de?ned in claim 19, Wherein said discrete 
signal transmission channel includes electrical conductors. 

21. A method as de?ned in claim 20, Wherein the exter 
nally cornrnunicating functional units have an identical 
architecture. 

22. A method as de?ned in claim 19, Wherein each region 
other than the region that is operationally redundant includes 
contact elernents, said method including connecting the 
discrete signal transmission channel to said contact ele 
rnents. 

23. A method as de?ned in claim 18, comprising rotating 
said body of semiconductor material on said substrate to 
overlay the defective externally cornrnunicating functional 
unit onto the region that is operationally redundant. 

24. A method as de?ned in claim 18, comprising trans 
lating said body of semiconductor material on said substrate 
to overlay the defective externally cornrnunicating func 
tional unit onto the region that is operationally redundant. 

25. A method as de?ned in claim 18, comprising rotating 
and translating said body of semiconductor material With 
respect to said substrate, thereby to overlay the defective 
externally cornrnunicating functional unit onto the region 
that is operationally redundant. 

26. A method as de?ned in claim 18, Wherein the region 
of the substrate that is operationally redundant occupies a 
sector of the substrate. 

27. A method as de?ned in claim 18, Wherein the region 
of the substrate that is operationally redundant occupies a 
quadrant of the substrate. 

28. A chip manufactured by the method of claim 18. 
29. A method of positioning a body of semiconductor 

material With respect to a substrate, the body of sernicon 
ductor material including an integrated circuit having a 
plurality of externally cornrnunicating functional units, the 
substrate having a plurality of regions, at least one of the 
regions being operationally redundant, the method cornpris 
ing: 

a. testing said integrated circuit for the presence of a 
externally cornrnunicating functional unit that is defec 
tive; 

b. if a defective externally cornrnunicating functional unit 
is found, orienting said body of semiconductor material 
on said substrate such that the defective externally 
cornrnunicating functional unit overlies the region that 
is operationally redundant. 

30. A method of positioning a body of semiconductor 
material With respect to a marker positioning device, the 
body of semiconductor material including an integrated 
circuit having a plurality of externally cornrnunicating func 
tional units, the method comprising: 

a. testing said integrated circuit for the presence of a 
externally cornrnunicating functional unit that is defec 
tive; 

b. applying a marker to a surface of said semiconductor 
body; and 

c. prior to step b, if a defective externally cornrnunicating 
functional unit is found, orienting said body of semi 
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conductor material With respect to said marker posi- 31. A method as de?ned in claim 30, Wherein applying a 
tioning device such that the marker, When applied, marker comprises printing a logo onto said surface of said 
occupies a pre-determined orientation With respect to semiconductor body. 
said defective externally communicating functional 
unit. * * * * * 


